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ABSTRACT

As many organizations transit throLugh Nolan's phases of

ADP evolution, the process o+ designing systems to satisfv

their data needs has become evtremely complex. Application-

oriented design techniques ha-e given wat to data-oriented

concepts such as Information Enqineerioq. One c the

primery tools of Information Enqineering is the group of

management functions known as Data Administration. Naval

Supply Systems Command (NAVSUP) has established a data

administration branch in an attempt to integrate three

logistic information sstems: SUADPS REAL-TIME, IJADF'S-.P and

UI CF.
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1. INTRODLUCTION

Through the years6 the design, implementation, and

maintenance of computer information systems-- has become one

of the most important elements of an teffective organizatton.

An a-rmw ,is commonly referred to -as "marching on its

stomach". An orgianization marches not only on the content

of its inform-ation, but Also on how it accesses that

information up and down its orglanizational stru(cture.

Miany organizations are evolving towards Richard Nolan's

concept of 'mature' data processianq- Users [Re+. 1).

Compo Lers Are no I onger Lis-:ed iuLst to assi st the operat ional

*ma-nagers in the day to day tra- nsactional p:-rocessing as they

wiere five to se-sen v/eers- ago. Ilanager'; at all le'-el-s of the

organization nee-.=d information to -nal e countle-ss decisions.

Todayq's comspute r hechnclocxj pro -vi des the cap, biit 7 ' Ito

reti evenee-ded in format ion + r-c'-mLrog'itth-

cjrq ar ,i;At i un However, the weak 1I n:i s: t'.~ eia b11i

Ot d-ate Ap dat-A structures t--, 4 ow:'CC45 r 0c 1he

infiormation of the orgqanization-.

Much attention has been *3iver, to t he e'1opnt--id

riprovements in computer hP.~A a. Mh~ I- .'rnemnt h4ve

bee esyLo obee-rve. Er crpte-;that -on I- axned -ir'al I1

I- f r.-I'o were ph vsx cail1 v h' 'cje l q rd 1ar-,:e

1i aetn nt of -,~ i tl 'jar- gefert r nrr-zrn w.As t 1 4 p



the computer busy by processing millions of transactions

that were relatively easy to program. Today. processors

which possess almost a million bytes of computer memory are

commonplace on workers' desks throughout the organization.

Computers have become smaller4 cheaper, faster, more

reliable4 and easier to maintain than earlier modls. Now

nanacjement concern is with cordinatinq all the computer

systems in an organization in order to support and control

an effective overall information system.

The Naval Supply Systems Command (N4AVSUP) is similar to

anv large organization with -omputer information systems.

In the mid 1?60s, NAVSUP developed three major financial

and i nventor', control systems to provide support for .ts tri

level oroanization. They are the Shipboard Unt.form Automated

Data Processing Sycstem-, (SUADFS", the _Ini.orm Atutomated Dat.

Vr-ccess.ing System for Stock F',::onts .UADF"3-SP , and the

Uniorm t c Ine;ot:ry Control Point sytem LIICP), 1hese -.- stm=

were desi-gned using second generation iarA-war-_ a ::_ftsare

tiechn,.que-S with major emphasi,. on1 n 1 . due 1 e

Today, all three of these major ss tems. ,e beJ ni

edesi gned to Liti 1 ize the state ,f the ar t hr-Ardware

echnol ogy. NAVSUP as the Li qu.- oIppi-t,.n i. I:Lu desi ,:-,

rh,2se sv -tes to pro" ide i iteirat toar -hr- I-ghc-t f he

or-.mn, i ;A t jo an -d to L1_:41e a- 1 p, ort..t ste- I oards r.Mal

.~ .** ..



a true corporate information system allowing top management

access to the information that they need.

This thesis will discuss the problems of coordinating

the design of the three systems experienced by, NA'*'SUP with

an emphasis on the role of data administration in the

overall concept of information systems. Much attention jill

be qiven to the concepts of software design including the

basics of Information Engineering which is being used b- the

Fleet Material Support Office (FMSO). the central design

activtty for IADPS-SP and UICP, After the discussion of the

three replacement systems. the need for a strong data

administration activity at NAVSUP Headquarters to allow for

,.ertictl integration will be emphasizeJ.

I

~~~~~~~. ...................... . . ...... o . ....o-• . -. .0•.. •°•.-°-. ,--t -- . -
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Il. BAf.:GROUND

NArJVSLIF ORGA.NIZATION

r-44V5LIP supports- lcoia-tic ojpera--tions through a tri-level

orqaizatiorA.4 a-truLCtUre a=- s-huwn 1in Fi gLre 1. The bottom

1-4,er ij- the -hip or squadron 4uIpply department whir~h

maintains --n in'-'enory of up to. j(( lQo1il ne Itm or

i S S-Le. If a needed part is not a-vailable, a referral is

se:-nt to the nex~t Level., the nearest stock point (Naval

'"3-pply Cente -r or Depot'). A stock point carries an in- -ntor

of bet ween q,* And 1 * 5C0. QQ( items And sat i s-fies

.approx 1 matel y 71 .% of the reterral requeStS i t receivyes. The

~Af3lldre- errals :;re sent to either the "iation Skippl.,

Office (ASO) or the Ship Parts Conrtrol Center 03FCC. the

third le'-e-l in the loqistic chain. ASO ioid SFPCC do no~t

stoc' -ily Partc:; fort ic asUe. *Fhe fUnCt:ion as ino,-mntor~y

ncntru-l rno-t 1 IC:Psi 'n ncni ror -the &c'rld.i.Je l!,ento~r.+

5:L'ppll p.-.rt :;, the at.u of d'npot 1--".l repar- -bl w.1 -4o !,

:ccn t r a: 1 cronew pr ocu'rerents. rhe two~ !CF"= h. ndl-:?

2 C('U *Y*UC'U -emands ever-, mion th,. The [I IT 'ill1 IJi rret t he

I z-SLe of a needed r-At t:f rom arm, i~ipp 1 y sr-urc -r- th,-Couaol-..t the

'r1 d.



INVENTORV~ CONTROL POINTJ

ReferralR+ rr

~~T3TOCnTOC PPa NT TC/NS

I SE Ue Ref erral I S SAE-

SF.SOU'gDRCIN

FiQu~re I -- Lorqi -tic S~ppcirt Orq.-rizcticjr

Euach lt ,/eJ in the qupp1 y ch. ki n utili. 1zes a diE+-ereznl-

-opif0:cated ~ALtom.ted inrveptorz -o t-o1 s*tefn. 1 h e i e

1 4._AHP -4k.tj.LteS inP performi na th.-i m ; cr;

+--r the 1last tei yearc;, the p,;.e -f rae.t F~ n,- the shke-r

-11 e of the COMPUtl(11 nir~t~ a ~ ~" -t reed +or

rncdern in-Format ion sA zilln Le-s d1 , 1-_ l n1 a :1 1 v

I-.wdqt.~rtera now'- n-ed :.-e ~ 1>: tFr-.t tcrln. t

hr~~ ~ ~ eeI IwI



The Navy's information needs have changed dramatically

since the earlier systems were developed. They were

designed as report generators eXecuting in batch mode to

provide page upon page of outpUt needed by inventorv control

clerks. This satisfied the operational level of management

information needs. Upper and middle management do not

receive, sufficient information from these systems to answer

the "what should we be doing?'" and "what is our =tatus right

now ?" type questions. For NAVSUP, the need for integrated

in+ormation systems was made ob'iious during 1979 and 1980

when naval units were required to operate in the Indian

Ocean for extended periods outside their normal logistics

chain. Top management had difficulty in getting up to date

information from the ships, stock points, and ICPs to make

the many decisions to adequately support All units. The

lack of integration among the three major information

;f stems has become a chief concern of the Inventory and

Information Systems Directorate (SUF-04) at NAV.LIP

Headquarters.

8. INFOIRMATLON SYSTEMS

An information system, in general, consi *- hardware.

software, data, personnel, ard procedures. Each element

must interact correctly in order to hav.e an efi+cient and

ef fecti'.e sysi-em. With tle ro markable tad'ances inr the

-,4AOrnt '4 computer memory avai fable, the p i.ct-Al ,men ha4s

1 2



shifted from the computer processor itself to the data

contained within a system. Data is now viewed as a valuable

resource to be shared throughout the system. The user must

become more responsible for the integrity of the data than

was required by the older systems. This concept requires a

coordinated effort by the designers, managers, and users to

ensure qew information systems will satisfy the requirements

of individual activities and allow access to and from other

information systems. This need for integration has led to

the development of a new methodoigy for systems design known

As information engineering.

Until recently. NAVSLJP activities at each level were

allowed to develop information systems to satisfy their own

requirements with little concern for interfacing with other

systems. This "isolated" design methodology evolved

primarily because each activity's data processinq

requirements centered around specific functional programs

jsuch as payro 14., personnel 4ccounti ng. or i nwentory

'anaqemen t. Such programs were devel oped using second

,erereti on ,-omputers and were designed for independent File

)rocessing. During this period, the Navy implemented three

large automated logistics systems to handle unif.rm data

processing requirement s: UCP (with UNIVAC hardware, ,_r

the two in ent-,r, control p Wts, LADPS-SP (with Burrouqhs

c-,uipmert and , 1 tr,.Ctres) for stock points. ::nd &UADFS

with INI,'AC iardwra) f.o)r Iar,:ie fleet uni ts. The 1 Ac ,t

%-



compatibility among these systems forced NAVSUP to support

many redundant applications and data files. Because of the

size of these computer systems, the immense investment in

maintaining and expanding them through the Years. and a long

period of ADP funding shortfalls, the Navy was prohibited

from replacing its outdated equipment and processes even

though newer hardware and more efficient applications

e%- i st ed.

C. NAVSUP MODERNIZATION PROGRAMS

1. Overview

NAVSUP is now involved with modernizing its three

major information systems to catch up with the technological

advances of the past twenty years and allow managers at

every level to have access to the information they need.

The programs cre : UICP RESVSTEMIZ"TION, U.'ADPS Stock Point

-C40P Replacement (SPAR), and SUADPS Real-.Time. The first two

systems are being designed by FMSO in Mechanicsburg,

PFennsviAnla Using many of the techniques of infcrnat~c'n

engin eering. SLIADPS Real-Time is 'inder the cocniZance cf

Nag'y Management Systems Support O4ti e (IY"AS5O) NorfoIk,

Virginia. It is a much smaller sE.stem and has kept many c i

the traditional file design techniques. Fiqure 2 summarizes

the e' elements of the three pro jects.

"!11
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2. SUADPS Real-Time

SUADPS Real-Time is a user oriented on-line

interactive supply and financial system which utilizes the

SNAP I computer hardware to support designated shipboard.

Marine Air Group (MAG) Supply Departments. and certain Shore

Intermediate Maintenance Activities (SIMA) mission support

functions. It ma:es maximum use of the interactive

capabilities of the hardware in data input4 data update, and

data base query operations. It replaces the original

'-ersion of SUADPS which was a card oriented batch system

designed for the UNIVAC 1500 system.

The primary reason for the development of SLIAUPS

Real-Time is to take advantage cf the upqrade in computer

processing capability made possible by the Shipboard Non

Factical ADP Program for large ships (SNAP I). SNAF I

removed the second generation U1500 stems from the field

actities arid replaced them with a +.nurth er.e-ation mini

compUter, the Honeywell DPS-6. Tie DP--, increases the

memory caapabilty from 16,000 to .2.00C) hytes and provides

for on-line storage of at least 12.0K"0,U'Y bytes. With this

quantum leap in computer capacity. the capability for

creating a more effective sstem became a reality, StJDFPS

Real-lime is one of several un-line z,.stems being

implemented on the SNAP I systems. According to its charter

L[e+. 23, it ts designed to

i 5
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a. Reduce the time and effort required to process
supply transactions and to access supply
information.

b. Improve supply response times for organizational and
irtermediete level materi.al requirements.

Improve utilizat.on of fleet operations and
maintenance funds.

d. .prove accuracyq consistency4 and timeliness of
ipply. financi al, end liqstics data.

e. Frovide a direct interface with maintenance systems.

An important element missing from this design

criteria is the need to interface with UADPS-SP or UICP.

NAYMASSO chose to continue many of the file design

techniques o the old SUADPS svstem to allow easier

transition to the new system and interface with the ship's

"T.M maintenance reporting system. This has resulted in data

redundancy and lack of file integration. Many processes are

duplicated for- one transaction. Using a data base

management system (DBMS) would have redu-ed the redund.ca-

and possibly allowed better interaction with external

systems. Feeping the imbedded file structures has also made

the future development of a NAVSUP corporate data base much

more difficult. Other factors such as gettinq a system out

to the fleet as soon as possible to use the new hardware

took precedence.

NAVMAS2c.O's implementation plan invol\.es phasing in

ersions of the new 7UADFS RT as they are de,,eloped and

O 0-71 f: 3 t t i ng pre i ousi y i nst a j -d sy steInI. L.n or-itrn te, .

." . .... .. .. : . .,,-,- , ..- ". . -. , ,m ,,' . . . . . . . . .. . . . .



users are discovering many bugs in the system. This

decreases their faith in the system and increases their

reluctance to change from many outdated processing methods

such as using punched card input. Currently4 USS Dixon

(AS-7) homported in San Dieqo has the latest version of

SUADPS Real-Time on the west coast. Due to the phase-in

approach. stock control personnel are forced to perform dual

processing until final sy=tem development is completed in

approx'imately two years. The dual processing involves

entering data into the "real time" files for query

processing and requisitioning material, then downloading

that data for processing to the "official" data files for

processing by the old SUADFS s-ystem running in emulation

mode. While the old system is running, the ship loses its

"real time" capabilities. Additionally, requisitions which

mu-t be passed o+f-ship are being prepared and submitted in

three difterent methods which \,r', from ship t:o ship

depending on their e.,,perience. Requ- sition processing is

accomplished by (1) direct input into a Burroucjhs terminal

and utilizing a fleet on-line program. (2) submitting a

SLIADPS tape to the stock point +or UADPS processing cr --

.- riting out a requisition document end ha,.inq t',2e stock

point prepare the automated reqi.,1sition card.

SUADPcS Real-Time has creared a new .- ement in the

shipboard supply deparl:tment oper-tions by ti ,ln,4 .r,-te

,., 5. to i t S upp P . 1 es h"d-r th,-i .,wrC.:

I.A
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processing, one or two store eeper- -nnr the -,, %. rr r

officer were SUADPS trained. -hev -ee re pniole

ensuring, that supply documents were .-)re f et rrd 

submission to the data processinq di i zi.:on. 0trer t rte

inventory programs were executed. the, then had t. wr.,r

error listings o+ improper transactions. It was nut

uncommon for a single transaction to require two wee -E; 0

processing before being completed if it was oriqlnally

submitted incorrectly. In the meantime, the rest of the

supply department was workinq with printouts of the

inventory files that were up to two weeks old. With SUADPS

Real-Time, all -storekeepers will be involved with the

inventory data. Remote terminals at stock control and most

of the storerooms will allow direct on-line processinq of

receipts, issues, and requisitions. This will reguire

SUAIDPS training for all supply personnel to ensure data

integri ty.

The new system allows output c.+ requl.tion -i1.es to

ei ther floppy disk, magnetic tape. or punched cards.

Currently, the stock points are only capable of using tape

or punched cards. Pecause of initial problems with the

L.UADPS-SP system reading the Hcnevwell tapes, the majority o

ships with SUADFS Real-Time are reluctant to chanqe to the

new techno.oqy and are continliinq to use the punched *>ard

'utput that they Used for twent years., [i-Z e eral. v -lw.s

processinq time. rhi wiL c onti ,nue t:.. be a probi em I, ti !

2. 2.
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the "second generation mentality" is removed throuqh

training and hopefully with the implementation of the SPAR

equipment at the stock points which is being designed to

allow direct transfer of requisitions by floppy disks.

:..Stock Point ADP Replacement Project

'The Stock Point ADF Replacement Project (SPAR)

received its charter from NAVSUP in March 1987. It has two

main objectives: (i) replace the computer systems at 25

major data processing facilities that provide services to -2

activities which utilize the Uniform Automated Data

Processing System for Stock Points LUADPS-SP); (2) the

modernization of UADPS-SP to improve the level of supply

support provided to the operating forces o-f the Navy.

Deployment of new hardware and software will e:xtend into the

l99C's with a contract life of 24 years to allow for

technological improvements and capacity expansion as

required. [Ref. 7]

't o-: point computer systems have been operating at

fLli capacit,,> for years. Because o-f the sheer siz'e of SF'A1

and the lead time for system acquisition and development.

the Navy implemented the Navy Stock Point Logistic

lnteqrated Communication Environment 'SPLICE as an interim

prograom. The primary c .bjectiyes of' SPLIC:E are to relieve

the saturati on of c:omputer csivtems ,r~urrentl ' at the =toct

pr-ints and to provide +or the 1-I e-mmunicat3 )n needs o.f the

I C
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modernized UADPS. SPLICE was envisioned as a quick'- stop-gap

measure to allow for a controlled redesign etfort in SPA~R.

However.,problems with the establishment of network protocol

foir the Depar-tment of Defense Network-- (DDN) has delayed the

,AClt"a] implementation of SPLICE. Meanwhile, the design

phase of SPAR has pushed forward.

The SPAR project involves replacing 60 mnedium scale

computers and convertijng or redesigning 78')0 programs that

contain 11.5 million lines of SOUrce code. It does not

LrCl ude the redesign or conversion of the hundreds o+ local

proqrams that ex~ist throughout the systeir. The completed

czystem is being designed to efficiently~ inter-face with both

the LItCF and 5LI~)FS Real Time systems. 'Since it is such a

huge prolect, .A 'ris'.: Aversion" attitude has partitioned it

into three in.Ain phases: kl) hardware acquisition with

equ.i3pment seliection now scheduled tonr March 1987, (21

convrsi nOf the c.urrent 1JALRS -: -stem to e- ecute on the new

hardware, a-nd (-- moderni7ation of Lo:4FS3. Each phase has a

separate fmAnag:ier at 64AJ\"IIF' heaciqUarter-B.

The transistion plan tor the replacement project

discussed four difte-_rent aiterniati -es t-or 'repliAcing the

current software includinq st.a.ndard conveesion, cgeneric

f.0,801- azhei. :-.r hr idqges, and redesin. An inti. cAl deci sion

to i -rp . emrent- -4-FR with convert~ed softw~are ./ice a -coderni :ed

z-ter was c,;de heCai(-: irans of the design techni ques IhAt

th.~ m-.jrn atcn v>~r~wil 11 :, ";c've ;A rad i cal djepartUre i romn

. . . . . .S . .



traditional methods. The cost of having the system fail

during implementation at any stock point is deemed too high

to risk. Also. the feeling is that conversion will be the

quickest method to get the new hardware to the activities.

A final decision will be made in late 1995 after the

redesign team at FMSO prepares its initial package. [Ref 4]

Fhe SPAR redesign team at FMSO began its project by

preparing a functional description of all the tasks

performed by the current version of UADPS-SP. Utilizing a

fourth generation software design tool, DATA DESIGNER the?,

compiled the logical relationship of all the functions and

the data files with which they interact. This identified

data classes with one to one, one to many, and many to many

relationships. The team took this output to the users and

asi:ed "Is this really the way you do your processing?" At

the same time, they queried the users on what the,. thouht

the new system should do. This bot- om-up dec.i.on method

contradicts one of the key eiementz ,f Information

Enqineering (IE). In IE, top management decides that the

new system should do and lets the design work: top-d-wn in

the conceptual stage. However, rE also assumes that

corporate headquarters has a firm desription ,+ its

information needs included in itE strateqic plan. The

pressures of time forced FMSO to query the users r:i rst, mak:e

managerial recommendations, and 7"orward L:s .ntention:. to

NAVSUP Headquarters.

.21
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From the preliminary results, the FMSO team has

decided to proceed with a phased implementation of the

redesiqned software and backfit organizations with the new

scoftware as it is developed instead of attempting to

protctvpe all of the changes on one system. This is

cimilia to the SUADPS REAL-TIME implementation plan. The

maJor difference is that under SPAR there will be no

duplicate processing under emulation mode. Currently, the

redesign team is continuing its development work while

serving as a beta test site +or a new fourth generation

software design program.

4. UICF F'ESYSTEM11ZATION

FMSO has also been tasked with dez.signing the

modernized software for the in,.entorv control point ICP)

le\,el. UICF RESYSTEMIZATION or PE'SOLICIT4TION is the ICF'

version of SPAR. Uniform In\entory Control Point (UICP) is

i ,-cillectLon of programs \ery similar to the UADPS-SP

5:ViZteP. The Current system in,.ol-ves 1BM hardware at t4,o

s r,_ s , .C. in Mechanicsburg, Penns=Ivania a.nd SO in

i' hiladelphia, Pennsylvania. RESYSTEMIZAT ON efforts beQan

in 1978 with an expected completion date of March lq'q. The

project has ilready selected and installed IBM -q8 .? C

hardware.

The ;c -+tware redesign .:f :rt beqan before the

*l:e~ e]opmeri- c* the de:ciigr, techniqu..tes r* i[forcr, ton

.*. -.. . .. , -..: .: -:, . -.-.. - -:..-.-



Engineering. However, the redesign team has been in close

communication with the SPAR team and would like to integrate

many of the concepts of IE into their project. This may

prove to be very diffic:-ult due to the mechanics involved.

Currently4 the project is also geared towards a phased

implementation with the financial accounting subsystem being

the first scheduled to come on line. The system is built

around the IBM IDMS data base system which could be a

problem for integration of UADPS-SP AND UICP data. The

interface between SPAR and UICP is deemed critical to the

future development ot a corporate data base capability.

LEVEL SHIP/SQUADRON STOCK POINT ICP

I S SUADF UADPS-SP LJIC'

HARDWARE HONEYWELL LNfKNOWN IBM
DFS6 :8'

REDES I GN
PROJECT SUADPS-R T SPAR RESY STEM I AT I ON

CEN TRAL
DESIGN NAVMASSO FMSO FMSO

AGENCi

CHARTER DATE 1982 JSq78

FS.(T IMATED

COMPLETION 1';87 1 98q
DATE

Ft.qure 2 - WAVSUP IS Redesign Projects

.. .' .........,. .-......,. ..,,. .~mIl m.. . . . . . . . . . . . .



III. SOFTWARE DEVELOFrIEN T .'I NFODF MS4TI ON ENGINEERING

~.RAMCfiGROUNn

To the 1 man the quantuim leap in compute-r Fechnolociv

durinq the past five to seven vear h been. ct best. nilld

oogg Ii ng. MUch attention hazz beer gi-%en to the development

and impruvements in hardwar-e whic-h havie been t.easy to

k-b Se r v e. E arlIy c omp Ut e rs t h At c on t a ined s m al. .CmoU n ts of+

miemory were physical y huige and requi red a lajrqe in vestment

of capital. Today. processorti which w-ork~ with -.Arimost

mili i1on bytes 0±) oneflor- ire coomonpi .ce on -orkers' deek1s in

al ~ ~ ~ ~ ~ , -otee fiebi1d ~.Ee ~ hey have hecori-e

Sinai cr-. coIMPters are che!aper, fa-t er . av-rr reliable, and

Sto) iaintain thcan eA-r1ier inodels.

Unseerj 1: Trcst pe'TopIe, t4 j. nqa~ ir tt h~ Thng .1 n n r

in which coripLtErs- ar-e hrcr e ha en t[ 'Inop.a.

A~TvC1c~:men o s f z wre as I ~Ez d byk V .

4p'iabilliti ie c c the COMPuter. A c the o lrccan.

:ti c ti 'e, the progrAms b._cane -,cra oe~10- ~~.~f

demanded more from thiz I jc ciCccr~ nI

recent ly. the manner j.n whih p p .-- ip a:oih

~.rgra-minqprobl em ~a .~ h -m ot o~~~

:ie~e opcd trcp_-dow~n tand wa-p;1i .t i c-1 o2r ~.:t .-.:r - 1 oor

B~ut as ci c-, .nd r- rq s-] j u jc gro ir c -- - I'



i ncreased. the methodolocgy c,+ prooramnm inq ha"_ r:1lI~ evol'.-ed

into an "information t--ngineerinc prc'ewct, Inc --ppreci-3te

the power and comple', ity c, infrm1ciatio~n 4:ngiqneering, 0 Lir!"

r~c~i p inof the ear-Li er mothods is o eede-d.,

R. ERAS OF SOFTWA.FE DE,.'EL0Ft1ENT

Th .~o uiof o+:mue e~ And Encftware

d.-iomethas been chat-ract~eri :ed b,1 -1:1ree er -. iRe±. 5 1.

Fn th-e first era. pngrmiin init~ially --ccofplis-hzd b"

hAt dt.ir- inq the computer . Each Jdi fferen t app 11cati1 on bei nc

e. ec .t ed on i h eCC c pt e r r eq ui r ed a cocmrfp Ie te r-e w r 1 ng L cf t he

r:c, fp u Ler. The procgrammers '.'ere in +i_- elciectri cal

enoi neers. Crnre the s~c~dceat1 ncomp~ters iwere

cle-eloped, non--enqineero_ became n'.ie~ The ..?~ of

ccimpil ers and higher level pc~~min ug~gv

Pr ocit'-r-Arrimer = vfuch mnor-e I E . i b j. t 1. t But (rap eriod c)+

~: er t-- i~eeas ; II.p gram4 e~e rj,; id tc zz ol I ~.

ji~ pr- i-, MiiC rZrj IIIf' 'C I V 3Fl t he cI0.2r -
1
Tiii nrl V+ - t.c l

L t td . . f. the w ere m Any v V:A .p i-, r; 6-?

~r .-b 1. eol. Jj me a uad d. f eren t tqhn 1 ff- .livaiJ

a!pc . c.4 n j d 'post proar ams a erx . m.-.i T! i - 1 b, t _1cF-

The sec ond er a re i: 1.e -d F s 1 *. j 1n ti

...pab i .iit ies and fn~t ona *I.3..f~lI

.........~aa F d i~1o t..z ,is*~ b I LnodC..t C---t I .;e



testing, and evaluating before being used. Libraries of

common programs became necessary. However most software

development still was application oriented, and the

applications were becoming more and more complex. The cost

of software development and maintenance began to skyrocket.

and soon e,ceeded hardware costs. During this "growth"

atage of data processing development, a better method of

programming had to be 4-ound to control the escalating costs.

Data processing experts such as C.F. Gibson and Richard

Nolan 'oiced their concern over the uncontrollable growth in

data processing requirements and tried to provide industry

with guidelines towards a "mature" DP environment [Ref. 6 ].

Many of their concerns became real as computer processing

moved into the third era.

The third era of software development began with the

arrival of microprocessors and distributed computing systems

and continues today. The need for software greatly a. ceeds

the personnel and technical resources available. The +act

that ,many functicns are now hardwi red into the procesZsors

help-, but the computing world can no longer .aPford the

1"xury of putting months or /ears into developing a program

that does not satis+V :urrent requirements. Manv businesses

4re discoverinq how important the computer can be to both

their- da--to-na'. 'rperations -nd to thei.r Jong range pl.anning

4t sorts Fcwa,-er, many users are frustrated with the

ft adi t ional proramm.r;j requirement 3 and 1i mitat I 'ns,

.. .-."%, .. -~. .-. .- - -.- °o- * $ .~ ~ 4 C-°-.-*--o% - . -. .. " • o-: - - ' .o. o,".*o". * ... ". 'o." -" . ..- '.'o



Charles Rubin states "Ideally. what's needed is software

with a flexible command processor that would let the user

define . . . the way the user lid:es to (-ommunicate . . . The

so]..ut ion j.a bey.ond our current neans. although there are

some integrated packages on the horizon that promise

n oodeless operation . ... [Ref. 7] This "need" requires

a new method of proqramming. A major step in satistying

that requirement is the emergence of software engineerinq.

C. SOFTWARE ENGINEERING

Previous pro oramming techniques centered on a 41owchart

approach that was concerned with procedural or "how to"

quest ions. Sc,ftware enqineering is geared towards a "what

to do" question and is functionally oriented. To ensure

efficiency and effectiveness of the softwere product, a

,reat deal of planning is req.Jred. Hence, the enoineering

attitude i.s employed. It a methodol or tchat uses

techni ru-es thi.-t are appl ici tion ,t,,ksen1rt ..... : moel ed

on the 1-i jie-provenl techniques, a"etnods, and controls

a.ssociatetd with hardware deel.opment end is ct tntered on

three key objectives: 1) a weLl defined metodvdolc.y that

,addresses a software lif e c ,f p1anninq,. d,- lopm.nt.

and mai ntenance, (2) an estab , sharI ;.et es t: ,-:: t, ar

:omponents that documents each step in the [1 f ct, a;nd

shcows treceaabj.it Ufro, -.tep to itep, And a 'et ot-

*I -* .!: , , ~ > % % . I . r . ' ~



predictable milestones that can be reviewed at regular

intervals throughout the software life cycle. [Ref. 8)

The three phases of a software life cycle are the key

elements of software enaineering. The pla--nninrg phase

Lncludes software planning, softw~are requiriements az~nal vsis

e_:nd defiLnition, and a review of the- snf~tWare requirements

s-Peci+sieation. From the specifica-tioins clenerated during the

p1lann ing phase. del i verabl es a~re created dur inq the

de'-elopment phase. This phase inclIudes tw software design

steps4 coding, Unit testingQ. inLegration testing. and

validation testing. The final phas is the mnainitenAnce

phase which invol-ves mnaintaintnq code cr modifying the

software to ensure its; reliability,. effectiveness. -and

r-el evance. Tojday, 407". to 7(1' olf a cops prnglrammi nig

effort 1i i nvol "\ed wit-h so;tttwAre iainten--nce. [R-et I 1 he

I aRv-e amount Of tmci 3ntenance clIu i op1 the li .fe c~ac1 e ut he

-;of_1tware it:; often overlookePd i iffL-g the p1 -Anna np 1p4ase en.'Id

re_;sources iare niot avai labl1e when neem~rcod.

ef feti *.ne.sAnd rel iabi 1 atw o ranv prc:qr einifii-icq pro-jects.

but it is Still a traditional !irogrammi ng -nethodie-ol opy in the

:ee that large teems of programer re requir nel-lt

; s considerable timne. This does noct olethe lprcbl-em at

Lo-' a users who require IFtc ccpaba 1 'I:\. ton; =t-;ntanenul V

-nswer scores cf quest icns c-scprd inqa'-iJ nqntd .

Th~- rnn~taffo r-d to wai t +o Atf~ rtomr e' : ptro 10d



them with a software tool. Information engineering

represents a radical change in proqram design that will in

effect take the responsibility for the majority of

programming away trom the application programmer and place

it in the hands of the user.

D. INFORMATION ENGINEERING

Information Engineering 1IE) is a discipline that i;s

broader than sofitware engineering and encompasses all the

interrelated disciplines necessary to manage an effective

data center. it ties the design of the data center squarel

into the corporate planning processes of each organization.

A mature organization lives and dies on its data. Contrary

to software engineering which focuses on the logic used in

computerized processes, information engineering is primaril-

concerned with how data is created4 updated4 and used.

Earlier programming methodologies ere designed around

static procedures. IE maintains .: basic rjremi e thAt the

tyipe of data uised in an enterpri.se do not chancie

aigni.tcentlv while procedures using the data will.

1. Building Blocks

There are nine basic building blocks detined for

information engineering as outlined in Figure ?. Each block

isa dependent on the firm development of its pr-edeesaors.

Mhey, are:

_ * " m"-I- I - 5 ,I..-ii .. . . . . . . . . . . ..I II~l II. . ... I ..... . . .. .-



a. Strategic requirements analYsis

b. Information analysis
c. Data modeling
d. Procedure formation
e. Data use analysis
f. Distribution analysis
q. Physical data base desiqn
h. Program specification synthesis
i. Application generation without programmers

The strategic requirements analysis block is the most

importaot and the most overlooked portion o IE. In this

bloc&4 the overall objec:tives of the enterprise And the

information needed to accomplish those objectives are

determined. Many organizations have learned the hard wa\

about the wastefulness of application.,:oftware created to

generate paperwork a.nd give the managers little, if a

benefit. Once organizational objectives have been

determined, the second block performs a tcp-down *Analvsis 0+

the types -f data that must be kept and how they relate to

one another. This is a cri-ical process because the

cornerston? of information engineering is that data

StruCtures Will remain stable. Du-IFi the third ,'tep. data

model [no. a detail ed clqi cal data ba,:e desi rn is created.

The te- 1 that the data is structured i ndepender-t o+ how it

will be used. The fourth blo,.:, procedure +ormati on.

, ,.ncerns the events 1:hat change or use the data base. These

>. ocedures can and should be designed and programmed b', the

,srs. rc. onabile non-programmina pe-rsonnel to acc:omplis h

I c , *nt p-miit o n ercj1 neeri nq i str,:ngl y deper biden!t upon

KCF-- c, -n whrcr:.ir ,q 1. an,:.ua,.es , hi h art? a .ic a .1

I . • ... . ..... .* . . ' .'c. ..-.. . .. . . . . . .
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non-procedural and allow coding in Englishlike statements.

Additionally, there is the capability for automatic code

generation using the procedure charts created during this

bloc&.

The fifth and si.th blocks4 data use analy/sis and

distribution analysis, prepare the data organization +or the

physical data base design step of block seven. In earlier

methodologies the physical structure of the data was

dictated by the application being programmed. Block eight,

program specification synthesis, integrates the different

procedures, documents any data chanqes, and creates

functionally cohesive program code. Finally, block nine

represents the capability of application development without

programmers in the sense o+ dedicated prorammers working as

a team. In this block non-procedural lanquaqes allow the

user to answer queries on the data ha=e, model "what if"

quest ions. streamline reports, end clenerally get to the data

they need. Non-procedural lanquages di fter +r-om procedural

!eanquaoes in the sense that a procedure - a--n,'x-e pec! -iea

how somethin, is accomplished. A non--prnced'ral lanoatge

-pecifies what is accomplished but not how in detail.

Application development without programmers is.; probably the

most important and e-citiiq element of [E. 1he ,ast bacLlaq

Li, application development in ,rtost ...r,iani -ations has

=averel restr cted the f 1, ,:LA of n :or'nation

- .
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r."

By using all of the above blocks, corporations can

develop flexible systems which meet overall organizational

information needs much more rapidly than by using

traditional desiqn methods and at an overal, lower cost.

[P(Ref. 10]I

2. L.Fe t ycle Stages

'+tware engineering aszurmes a life cycle ot three

distinct phases: planning, development, and maintenance.

Intormation engineering decomposes the life cycle into eight

=tEges, (J) Business:_ strategy planning. '2) Information

strategy planning. K3) 'usiness area analysis, (4) Bus]iness

s"-stem designs (5) Technical desi.gn. , Construction. (7)

Transition, and (8) Production. Each of these stages has a

,uLiLding block that addresses its main functions. A VkcV

"lement is.a the existence -f a ,data dxtzc-narV or

ens-.--cl opedi a that is r-eterenced d'tri nq each one of the I 11e

c,:1 e s q:eges. Without a c..j ,_a t.n i. ctioner.. *!rn 4 ormat inn

erg i,,eer ig ',-ouLd be impossible.

,-7
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DataA Ditonary

There are basicallyv tour classes of dalta

environments. Early proqramming methods iniolved Dnl, t-he

firct clacs: +1 e-. Jescn class, applica-.tiondt

bases, includie data bawes desi qneci +ar sepalrate

aipplications. The third and touLrth classes. s:ubiect data

assand informatio-n systems4 require an enor~vmous am-ount a*.

=herinql of data attributes and if Unccntrolled can becrc'mpl

U nm a ra qeab 1. e The purpose of a; data dictionarcy is to

control that data. James tiarti n deti nes a data di cti onaryl

as a tool-, wahich lists a-ll fieldas that are uszed4 their-

definitions, how and where the\, are used. and who .

res-ponsible for themn. 411 Fields ±in all I oca--ti1 Ofli are in

the data dicti~rjnar-\.." [Re.11t The *iat ;A adminis-trator

needs the data dic-tionAry to ent-orce Aarta ment on) Lhe

deftini tion ct aec wh tel d in oirde-r- to ensur-e ccm'pe t til1t tv(3

the dat a thcqotthe corporationi.

4
1 er I1n VoI -emen t

) ~tle r ma jar- di fference be t wten traid ti 1: cal~

Eaottv'are_; de'.,el npment techniques a.ndinfoettnciflrin

t the degree o f USe*?r' i 0vc 0 6 1s)t I n V h1e p!sk A thezL!E,

illed out a form stc:,t!nq hi-:; -pli~unvnrrn nd

:;c~e 1 C-flthe E.-erceqe ot thr-e or- tour -ea~rs - tr--

p ~ ~ r] lc 4 c t ' iqilt .'hrM itp r-- r- Tt n cyii, 1 (7 -n

4..A.
.4.OWN-
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stages. For instance, in strategic requirements planning.

senior management must be involved to ensure the correct

objectives and direction of the organization for the future

are properly communicated. In information analysis, the

user is primarily responsible for the completeness end

accuracy of the organizational data base. Finallv, in

applica tion development without programmers, the user

creates and utilizes the applications he needs to get

results. This method of user involvement leads to A more

flexible environment in which changes can be made easily -and

quicly.

5. Six, Staoes of Growth in Data Processirg:

A final differentiation between the data-oriented

analysis of information engineering and t-,e

procedure-oriented analysis of software enqineerinq can be

=hown by discussing the effects of the si. stages oD f orlw th

in data processingl identified by Hichard iWoien and s.hown in

." lre 4 ERef. [2]. During the first t'wo stAg es. inil: izatri

and con taqion, the data processing department is :oncerned

wit automating functional cost reduction appi cations of

pecific areas such .1as accountin n ,::0 or in,,entor-y :ontrol i

aIl goes well, additional r-equlrementis are ,oniered

F"Urinc, the third stage, control. the 1 -: ,idnrtment + d

.itEelf ur,able to Jeep pa,-e with requirements. en 1h. i

* :-ua ec 1 t-he ac t: a4 an ,'ere I -j an tirc.ih,,_ r he

• . .-. .-. ' -. ., •.• * . . .... -. . •. . .,..•.. . . , . .,.... . - . - -,. , .% . -. . -.". . . . . . . - -.' -. -. ii i i' i i l m l l ' ** .*. .. .... . .. -. .. . . .



corporation for Utilizing data processing. Durina the

control phase, management upgrades cocumentiation a.nd

requires formalized justi~ication +or -future applicaticons.

Integration is the fourth phase and is mnark.ed by a

*i.ndaffmental change in the way -Appli CatIons are developed.

Data is consolidated. In the fi~th staae, data

aoilfrni.stration. the corqlanizi-tion has a well-developed data

0 .3 se. In the +inal. ztiage. matorit., the data processinq

+.-inction rnirrocrs" the wav the orqjanization oeae n l

is rig.ht in the world.

IOrqanizaticnc;- in stiqe 1 or 2cn5c~~u~

Ltili:..e procedure-oriented anal'sis and design techniqueS.

'r ri 11uR or 7iation must Use the data-oriented

1>w-chnl ques beLaUSe procedure-on ented teci-niqUeS Mnake it

rtui 1~'iinpo-iblhie tc) i denti. y data redundancy which

C ~'~throuqhcut the oca 1in

Ml VT 1"T [ON C7ONTAG [IN CONTROL INTEG3RATIO~N Dl 1lN, [14. T11F, I. j-"

:pttre 4 -Staqms of rjrowlh in data prr_- I I .. I 1"



The traditio'nal methods of software dev'elcqjment, ar-

still important to smaller appliications and to orqaniZ.ationE.

1 t bo;--ic-i n: to u.t ii:e ciatc prkncesczinrg. n f c-rma.t. i on

-ztiqineerlrq wa not created to replace those methods. The

rrr qc,.k of. rnFormrn-ti on enqineering is to qi -e I.Age

c~rqari:.-tions the capability Lo design data. processinq

;yta~that -Lipport the crq,;n 12at ion ' ob ject i \es. and

cpitalize on the -alUe Of the datEFA trePOLirce. Corporations

-Ah 's C.,.,o and qo'.ernment aqencies SUch as the Naval

')Upply' Systeems Commandi h.av-,e endorsed the concept f

intormation enaineering and :-re currently invol -ed in

projects b.4sed on its methodologries. The 'TatUre"

organi zatic on of the future i.s closer to !-rcomi na a rE-i1 tv



IV. DATA ADMINISCTRA TION AND VERTICAL iNTEGRATION

A. OVERVIEW

T1*he design of Tiodern information systems is far more

ccm~ ta anprject mnost croa Eni zations haepreviou~sl

4tteoptwd. As &n o-rganization moves througqh Noilan-_ stages

+t 4 0F -a- o1L kt Io n i r -; , r - dt i -1c .l1.t i- . ch a ng1e L t S " ADF

Et-C t u re to L)' 1- t t i nf .Tiz. tI on n eed s. No siample tool s

C- tctlks]a c-rp c'rate _ 7,-naqer-;_ inr pl,-inigq the

t. r ansi t inn toj the ne< -t pha:se. Teh ussuch ais life c'ycle

pi enninij, st ecq - jrt-:wth, buczi ne's Siystems Pl anru ng and

ccr a succes t ac tors :.. 1 la cck soime i ntegral el emrents and

%r ct tc)t al 1 ettoc? rt i *i in t,-dA h i q hi y technical4

c~jiner ogis the latest Eitterqpt azt successful p1 annlinq of-

cn organ a t: on :-:a-t cal 30 r, o th tccn

t: Eniqneef-, r.i .in cle t nq inor-n at ionrr st e M. IE

-b u 1in - .?d as- the nurc ut -A a.-.ar iet" v -, dtcata

p' ocessing tools_ or- tecnn gues tha t a-he;n thoug1htful 1.-

integrated furnish the ran 4tj with 'e:n etci. &~

that handles i nfor.rnt cn-1 neendw nowU e;nd l 11l -i ow sutt ci e''t

p -nsion A-let li1 Yr -- ui cement. *F The -I~m 1ow i nq

mem r Ihe ai j' cnrmC-r: Zi; m! - con:.7pL etce in t- rmAt i on;

stemas hciwn 'n r-, Vi ure
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Figure 5 -Components of Information Engineering

39

-. l.t



1. Information Centers
2. Fourth Generation Languages
3. Expert Systems
4. Computer Graphics
5. Programming Languages
6. Database Management Systems
7. Data Dictionaries
S. Data Administration

Most of these components are sottware tools that aid the

system 0evelopers or allow easier retrieval of data by the

users. The last component. Data Administration, is a

collection of management functions that when properly

performed significantly ease the effort required in an

.Information Engineering project.

B. DATA ADMINISTRATION FUNCTIONS

Data Administration is best described as the

responsibility for planning, coordinatinq., and managing an

organization's data. Basic functions to support that

responsibility have evolved from administrative and

technical issues involved with data base administration.

The concept of Data Administration is less than ten years

old and is far from being a defined entity. Most

definitions of Data Administration embrace at ].east fi,e

areas: strategic data plannioq,-. data modeling, data

conventions and standards, data interchange and tools

manaqement. An overall goal should be the establishment of

policies and Quidelines f,-:,r the management of data a;. a

.',luab.e corporate reiScure, i-he :ollowing 1i;t c,4 duties

.4(
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of a data administrator is representative of those found on

position descriptions for a variety of companies.

Manages the development of standards, methods. and
guidelines for data planninq, analysis. data modeling.
documentation, and logical database design.

Manages the coordination between users, project
management, analysts. and management.

Manages the logical database designs and the use of
logical design software.

Manages the establishment of the Data Dictionary and
develops standards for its use.

Plans and manages the education of the staff on data
planning, analysis, modeling, documentation, and
logical design.

Manages the staff in providing data modeling support
to all project team system development efforts.

Provides logical database designs and performance
specifications to database administration and verifies
any required database design changes tor the project
and user management.

Prov-ides an awareness of contemporary methods of data
modeling and evaluates their application in the
current organizational settinq.

Manages the security and privacy of the data in all

J ogica.1 design.

Manaqes the maintenance o the strategic plan.

Provides the resolution of all data definition and
usage issues.

Originally, data administration w~as thought o+ as a

purely :echnical function ha' inq primarv respcinsibilit o-er

the effectiveness and ef i.-ziencv o+ data bases and datahase

ranagement svc.tems IiBMS0 [Re .. 14]. Howe'-er, corporations

-4I
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soon found that merely appointing someone to be in charge of

data bases left a void in the overall management of data.

The data administrator definitely needs to possess two types

of talent: administrative and technical.

rdministrative skill is required to handle management

and policy affairs. to interact with various groups of

concerned and affected people, and to define what should be

in the organization's data bases. The technical skills are

required to determine implementation issues relevant to the

specific data bases and to define how the organization data

bases wil be structured and accessied.

The functions of data administration (DA) are often

combined with those of database administration (DBA) in

organizations where the same person perfcwrms both sets of

fUnctions. Many organiza0tions- consider the DA to be simply

the chief DBA. For those orqanizations moving towards the

matur~i, ty phase, combining Data Administration and database

.Jmin!s:tr-ti, on functions is not realis.tic. Those

or;ianiat,.,. require the DA to han\.e et -eie knowledge of

the or gan. zat] :n and i. ts overal I cmposi t. on. For in7 tance,

in Information Engineering, the F'ata Adn:!ni-.trator would be

flly involved in the first three steps: strategic

r-equirements planning. intormation nal,-is, and data

model i ng. There -re iew data base admi n.trtrc- !:hat

the tecessar ,- sL i 1 . o pc ,.,I:e t.hose

4."-



functions as well as have the time to adequately control the

data bases.

The combination of these skills or rather the lack of

combination o+ten determines the placement of the data

administration function within the oroanization's structure.

When a data administration shop is just beginning it is

often placed lower in the organizational heirarchv because

upper management is unsure of the technical aspects o+ its

data bases. However, to ensure better data consistency

throughout the organization, it is better to separate the

functions of the data administrator from the database

administrator and place the DA function high enough in the

organizational c-hain to be effective in policy matters that

affect information systems.

C. DATA ADMINISTRATION VS. DATABASE ADMINISTRATION

Figure tL shows a comparison ot data administration and

database adml nistration concerns 151ef, 1. The basic

d+ifference in'olves inter-facin with a part icul .r data base

,iC tructuri ng data independent of a data haic--e. Data

act ministration must be concerned with the iono term desi on

needs and utilizes the data dictionary as a prLmarv tool.

The data administrator has the overall responsibility +or

the organi .ation'a data resokrces, and is responsible -or

,n techni cal acti vJ ties such a= planning end detininq the

criceptual +raioewor : tor the n'erel databa=e en..i,-onnent,
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not just that specifically limited to DBMS usage. Database

administration is concerned with the efficiency of the

actual database structure and DBMS. The DBA is the

organization's leading technical epert on databae rel-ted

activities and is reponsible for the day-to-day operation of

all database related activities. He is involved with the

daily decisions and activities which have immediate impact

upon the organization's operational data bases. The DBA is

not overly concerned with data modularity. extendabilitv, or

utility. Data modularity is the ability of a data structure

to accommodate more easily changes to the information

requirements of the organization. Data extendability is the

ability of the data structure to accommodate additions or

deletions to instances of data without aftectinq the desian

of the structure or the programs that use the dat.- . Dta

utility is the ability of a Jat-. rructure to .;atis± the

Sn~or-mat on reeds of a variety of end,_.iser.

.. °
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DATA ADMINISTRATION VS. DATA BASE ADMINISTRATION

DATA ADMIN DATA BASE

PR I MARY

RESPONSIBILITY ADMINISTRATIVE TECHNICAL

SCOPE ALL DATA BASES DATA BASE
SPECIFIC

OATA DESIGN LOGICAL PHYSICAL

TIME FRAME LONG-TERM DATA SHORT-TERM

PLANNING DEVELOPMENT
AND USE

PRIMARY

ORIENTATION METADATA DATA

DATA DICTIONARY DATA BASE

DATA ANALYSIS DATA DESIGN

DBMS-INDEPENDENT DBMS-SPECIFIC

DESIRES TO:

NMINIM[ZE FUTURE DATA STRUCTURES ACCESS TIME
MAINTENANCE Ci0)STS

FUTURE PROGRAM CPU CYCLES
MAINTENANCE COSTS

DATA REDUNDANCY A A RASE
REORGANI AT IONS

OAT A COUPLINrG FANSMISSION I _0S

M-xjilE DATA MODULARI[T' STRENGTH OF DBMS
DATA EXIENDABILITY DISh UTILIZATION

DATA UT ILITY DATA *SECURITY

Do.dA SHMRING
PROCESS.'DAI-1 INDEPENDENCE

. . . . ... . . . . . ........................... ............. .
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D. DATA ADMINISTRATION AT NAVSLP

In November 1984. NAVSUP reorqanized the Inventory and

Information Systems Directorate (SUP-04) in a move to help

gain control over current and future systems development.

major point prompting the reorganization was the fact that

NAVSUP was supporting development of separate information

systems without any integration between those systems. V4s

part of the reorganization of SUP-04. a data administration

branch was created kSUP-O414) as part of the Information

Systems Management and DF' Security Division. Its primary

objective is to develop a -orporate data plan and logical

data model for NAVSUP that will maximize sharing, minimize

redundacy and coordinate all data flow within the Naval

Supply System and its interfaces with external systems.

The majority of the Data Administration Branch's effort

to date nas been with defining goals and implementing the DA

fUnction at NAVSUP. The branch ha.s created the folIowinq

objectives and a timetable for the nevt two years:

Mar 36 IMPLEMENT THE DATA ADMIN!STRATflN FUNCTICIN

Staffing POM and Recruitment
NAVSUP Corporate Requirements
Mission Statement
Policy and Procedures "Stateinemt

i o . . .o•. .. .o °-' ° ,o, . . .. ° .'o .. o, .-o°o.,o °.O~ i i " ." -"°°i'O~ j o ° -°~ i i° i.°~ oi'°~iiio.-i i4. i. °



June 86 DEFINE AN OVERALL INFORMATION SYSTEM
ARCHITECTURE TO SUPPORT NAVSUP BUSINESS
FUNCTIONS

Define Current Initiatives
Create NAVSUP Steering Committee
Develop NAVSUP Business Model
Develop Information Architecture

Dec 8B DEVELOP DATA ARCHITECTURE TO SUPPORT THE
NAVSUP INFORMATION SYSTEMS ARCHITECTURE

Design NAVSU'P Logical Data Model
Develop Corporate Data Dictionary

Jun 87 DEVELOP A NAVSUP TECHNICA L PLAN
ENCOMPASSING TELECOMMUNICATIONS. OFFICE
AUTOMATION, AND OTHER EXISTING NAVSUP
I NI TI A TI VES

Document Systems Hardware and Software
Develop Systems Concept Paper
Perform Input Analysis
Develop Technical Plan

The above objectives support goals of (1) developing the

overall objectives of the data administration function and

secure their endorsement by top manaqement; (21 'letermininq

NAVSUP' s DA scope, in terms of both subject matter, and

organi z at Lone. 1components and proqr-am- (; .4SSLninq

o:vierall authority and responsibilit,- and '4 promuloatino

cverall .-r gar-.ational pol i cv,. Acording to J J. iliEs-_-on

statement, the data administration branch iE dedicated to

providing a systematic plan tor tieveloping t.nd,_:dards &nd

policies which ensure ulti mate ert ica and [ori-'-ntaI

iiiteqrcation of data among the var j .'s NgYSUP nd eternai

i r, ormat i on syst ems

4 7



Im

Although the branch has been poorly staffed since its

inception, a considerable amount of headway has been made

towards achieving its first year goals. An initial decision

has been made for SUP-0414 to be the proponent for all

NAVSUP information resources and to develop the DA plan

while FMSO is being tasked to accomplish the DA tasks. The

following is a list of SUP-u414 And FMSO functions as

currently defined:

SUP-0414 FUNCTIONS

1. Develop and maintain a NAVSUP Corporate Data Plan
and Logical Data Model to reflect the data
structures required to support the information

requirements of the Naval Supply System.

2. Initiate and develop, in coordination with the
Planning and Policy Branch, NAVSUP standards and
procedures related to data resource management,
including, but not limited to, Data Dictionary
Specification Standards and Data Element Naming
Conventions.

Serve as NAVSUP arbiter to review and resolve data
resource issues within ADP program development.

4. Review Data Communication Requests to insure
compliance with Data Administration S.-tandards and
Pr,-c ecur es.

'5 Develop and implement Data Element Naminq
Standards and Policies for all NAVSUP "DP svstems.

6. Develop policy and procedures for data transfer
across all N~k.SUP networ4 s, including data
download to microcomputers.

7. Manage development, implementation, and

maintenance of the Corporate Data E"ctionary,

:. Act a.a N,'UF i eacn ii th , I o. terna j data
•s. -_.tems within Na, DOD. and ci y i.an agencies
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9. Review System Life Cycle Maintenance Documentation
for adherence to Data Administration Policies and

Procedures.

10. Develop policy and standards for loqical data base
desig:n for all NAVSUP svstem development projects.
Conduct post implementation reviews to insure
compliance to standards.

IL. Develop NAVSUF policy and standards for
initiatives that access any data base. both
Corporate and private.

FMSO Functions

1. Perform system planninq.

2. Provide access procedures and monitorinq or all
databases.

Perform data and impact analysis.

4. Assist NAVSUP DA Branch in determininq
Headquarter's Corporate data requirements.

=1 Provide input to policy.

6. Implement corporate data model.

7. Determine and maintain a record ot relationships
amonq databases.

8. Develop corporate data dic: ,-narv,

9. Monitor qualitV and inteqrit of d;4a.

10. Function as tec-hnical DA ex-pert.

il. Establish documentation standards tor database
systems.

12. Conduct formal DA training.

13. Evaluate various automated tools for 0"A
devel opment.

14. Serve ais principle consultant on uafabse desirIn
proj Actsz. and audi: iraali .

I,



From the above lists. it can readily be seen that SUP-u414

has a good idea of what it wants to accomplish but must rel ,

heavily on FMSO to do so. What remains to be seen is how

much top management support SUP-0414 will be given. The

ne st step for NAYS.UP.s Data "Administration Branch is to

develop the NAVSUP DA Directive to outline all

responsibilities and establish its corporate policy.

E. DATA ADMINlSTRATION AND VERTICAL INTEGRATION

One of the goals formulated by NAVSUP in its strategic

plan is to "Develop databases which support the sinqle

update of related data and provide the required views of

that data to all levels of the work force" [Ref 16]. To

.achieve that goal requires the inteqratior of NAVSLIF's

information svctem_ both verticall. And horizontally. In

relation to the three inforrmation systems discu.ssedq qUADPS

FEiL--TiME, IADFS-SP and UICP. vertical integration mn,,ol'es

trans-Zerrng information from one =_ sem 'so another a..

f:rm .'ship to stoc[.- pot nt. Hor ':ontal .n teorat ton i n,.,ol

I-iasinq inFfcrmation t rom orqani zati..r' to organ -.7Tat1. cnf l

same level. i e. fr m stock point 0 'ztck point

Integration of mnoriation systems requires c,-mpaib e

h,.:rdware and software and iel.-developed dat: a bases. NPJSUP

hn:s Addres=ed the problem of ardware and ;.o~tare

, .:mp at i b ii t , and i n: i ''dad t h- _ e" u , ene U; i e . 1e

epoecit i cation s fcor the I,' R sam ac quri .t ,. ndeed, t,;

",,''- .', - .,."z,.z.i' ' i" ,:.o"'.au , "i.- a i..'' " " ' , . .. " -'" " " "" " ... " " CI



technology to allow communication between the three systems

exists today. Additionally, at the completion of the SPLICE

project, the capability for UADFS-SP systems to communicate

through the DDN will be achieved. However, compatible

systems cannot overcome weaknesses in data organization.

How valuable is having integrated information systems if the

I

needed data does not exist, or no one knows whether the data

is available or not. or if conflicting data exists, or if

effective controls over the use of the data are lacking?

The above weaknesses exist in most organizations'

information systems and are the primary focrus of data

admi ni strati on.

NAVSUP headquarters has a definite problem with

integrating its three information systems because its

overall ADF enironment has ne'&er existed in stages 4 and 5

cf Nolan's cyecle: Integration and Data Admini ctration.

ihese two stages are characterized by the integration of

,applications .'ice information systems and by the development

and manAcement of data bases. All of 14A'"LUP*.S prewious

Stefis Utilized file structures based on applications.

-:.UADPS REAL-TIME has retained it- -edundant 'Ile ;struc!rem.

UICP RESYSTEMIZATION is being designed around its current

p-p-i' c-at i O-. The r-edesign of UDFPS-SP is NA.SLP's irst

,ittempt .t using modern databa.se structures And database

,-ar, acen nr v tems as ,el 1 as .-restr-Lctu i -,,. Q L, ca-. Io s.

tJ~i'slti = t here.t te "a:'i 0-,t.g 0mo e throuQh t i.C pha ses to

~5
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catch up to today's technology. This is primarilv due to

the requirement for NAVSUP to keep its original systems

throughout the period that comparable orqanizations were

implementing data base systems. Another negative ±actor is

the decentr-alized environment in which the NAVSUF' systems

have ewolved. For two decades. the coordination o+ the

three systems at the ship, stock point, and ICy: level was a

low priority at headquarters.

In an effort to support the goal of inteqrated

information systems, NAVSUP's strateqic plan requires the

est ab lishment of a formal SF'ARIICP RESOLICTATIONiSDUADFS

application working group to identify and justify

integration opportunities. Although it initially restricts

the c,:oncept of inteqration to the three current systems and

their corrent ippl ications, it is a beginning. For this

integration team to be effective, it should be relatively

ti-dependent of the management hierrchv in order to avoi. d

thea power struggles of each of the current s-stems and to

escape the ri k aversion attitude of corporate headquarters.

The accessibility of data creates a multi tude of questions

rgarding NAVSUP's traditional support structure. The

business of providing suppl y support to the operatinq un its

of f he Navy remains the same. However . N4 VS'3I.!JP ;hcu 1 t-L

ad-antage o+ technological ad,,ance., 1.::ijo-e-i the ,u zr-:nt

druionated .. pp] i. ,n. and 1:,ir -i&: ,I , d as!: ,.het,,r ,

=-, ,:,-;e ::etter- ,'4 t-h rnew t:...hn...i .J, v , ,: r 1 ................ .-. t ;
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has access to the worldwide inventory of parts, does it need

to submit a referrral to the closest stock point if it is

not carried there? Why not refer the requIsition to the

-.tock point or activity that has the part available and

a.void the additional referral to the ICF? In a segregated

information organization, the answer would be because that

function does not exist at the shipboard level. It is the

ICP's responsibility. Findinq the optimum solution to

questions created by the new availability of data will be

difficult at best. It requires a total rethinking of the

processes.

Many of the questions that the integration team will

address should have been answered prior to the beqinning of

the LIICP RESYSTEMIZAT[ON project or at least the Information

Engineering portion of the SPAR project. An e>xample is the

interfaces needed between the t:hree ,urrent systems. That

quidance s.Zhould have originated from headquarters as part of

a top-down planning technique of the strategic requirements

phase. The redesign team at FMSO used a 1ottom-up approach

to define the probable interfaces. No decision has been

made about whether all the interfaces are correct and

:omplete. In the meantime, FMS f s beini-,inq to feel the

pressure of command dic:tated completion dAtes.

The olbjecti ' es o: Data AdmLni stration :.,..ppor-t the qoal

,:- i ntegrated i nfcrm~t i: ,n stem:_. 1, ata Is z Lhe o-.-,st

i.mport ant COMPQ1nellt Q+ 'I o aticissi m he I e.

5r%
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knowing what data exists and where it is located. The

functions of the DA include developing and maintaining a

data dictionary which can answer queries regarding

information resources. For instance, if NAVSUP needed to

know the data entities and applications containing standard

MILSTRIP requisition information such as QUANTITY-ON-ORDER,

the Data Administrator should be able to respond with

information detailing the -fact that QUANTITY-CIN-ORDER is

represented by six different variable names in 2. different

programs and be able to list them. Data dictionary

information is extremely valuable in systems integration.

Therefore, the integration team should study the overall

Data Administration organization at NAVSUP to help

understand the complexities of structuring data to

-facilitate system interfaces. NAVSUP ma-y hive begun its

Data Administration program too late to play out its

complete role in the information enqineerinq project for

SPAR. However, NAVSUP is not Just in the business of supplV

Support; it is also involved in retail operations.

petroleum, household goods shipments and manv other

information-dependent functions. Fhe est!a blishment of

effective integrated systems in one area may pave the

T:or additional improvements in other information s-'stems.

i 54
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F. PROBLEMS WITH DATA ADMINISTRATION AT NAVSUP

The establishment of the data administration function at

NAVSUP is now at a crossroads. The definition of goals and

objectives for DA are relatively complete. Implementation

of those objectives and achie-inq the goals will not be as

easy. Top management at headquarters must dedicate support

and make a decision regarding the scope of the DA function

to give the Data Administration Branch the power it needs to

fulfill its responsibilities. SUP-C'414 has encountered many

of the same problems in establishing the data administration

function as its counterparts in other large corporations.

Among those are lack of expertise and resistance to change.

Other problems such as the budget constraints for the DA

evolution are unique to a military or government

environment. The following is a list of factors that are

currently hindering the proper development and effectiveness

of the data administration function at NAVSUP:

I. Incomplete staffing of DA Branch: The current
plan allocates three positions in ':UP-(d414. Only
one position remained filled for the past 10
months and it is now vacant. Recruitment does not
seem to be a top priority.

2. Limited ADP background of staff: The one staff
member previously employed devoted the majority of
her time getting LIp to speed on ADP terminology
and database techniques. This has resulted in a
lack of credibility with the principal players at
FMSO and the information systems sponsors at
NAVSUP

The DA Branch's location in NAVSUP'S
organizational structure is too low to solicit

C,55
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cooperation from information systems sponsors:
SUP-0414 is competing against the firmly
entrenched support structures of the three current
information systems. DA objectives which require
a rethinking of application functions are
unachievable in the current structure without
power struggles.

4. Attempting to establish a DA environment in a
decentralized ADP environment: NAVSUP
headquarters has no control over the data or the

applications development of its information
systems. Data is processed around the world while
the design and development of the three
information systems is accomplished by two
separate activities. Implementing data standards
will be more difficult than if NAVSUP functioned
under a centralized ADP concept.

T. Attempting to implement DA functions in time to
determine data needs for SUADPS REAL-TIME/ SPAR/
UICP interface: If data administration is to
effectively support the information engineering
concept, data needs and interfaces must be
determined prior to system design. SUP-0414 is
way behind the power curve regarding the current
development of information systems. The needs of
the three projects may be dictating the DA efforts
instead of the true needs of the corporation.

6o. Corporate inexperience with database management:
Data administration functions evolved from
database administration. It is difficult to
determine long range and overa.l1 data needs
without experience with designing and operating
specific databases.

7., Data Administration conflicts with the traditional
organizational philosophy of NAVSUP: Headquarters
is uncomfortable with the concept of DA because it
is historically a reactive or risk aversion
centered organization. The lack of ADP oriented
personnel at headquarters restricts the knowledce
of information engineering and the value ot
well-integrated, data.

S. Current time schedule for achie-inq 14 L-uncti ons
waits too long before tangible bene+its are

h achi eyed: An organi zation such as NA .SUP needs to
see tangible benefits in order to justify the
e.,pense of the DA function. In the government.
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this is especially a problem due to the budget
process and current deficit spending concerns.

The above problems are by no means fatal to the data

administration function. However4 collectively they

critically restrict the evolution of the DA function at

NAVSUP. If NAVSUP is serious about providing integrated

data throughout its organization, then it must dedicate top

management resources to solve these problems. SUP-0414 has

identified the needed tasks. However. no real authority

exists to ensure they are performed.
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V. CONCLUSIONS

The world of information systems design has undergone a

remarkable change since NAVSUP first implemented SUADPS,

UADPS-SF' and UICP. Unlike many corporations which have

implemented database sy,/stems, NAVSUP is not afforded the

opportunity to make an easy transition from the application

centered projects to the concept of information engineering

and integrated systems. Data Administration is one

management function that can allow NAVSUP to eventually

catch up with its information needs if it is given enough

support.

The UADPS-SP redesign effort will be the key to NAVSUP

having integrated information systems. SUADPS REAL-TIME and

UIEP ha-'e already been committed to application-dependent

file structures. UADPS-SP will be the prime interface

,ehicle for the integration of data. The FMSO UADF'S-SP

Redesign leaam has taken the lead in performing the strateglic

re'uirements +unction of information engineering. It must

be completed prior to the design of the logi cal database

structure. NAVSUP should respond as soon as possible to

their queries regarding the desired functional activities of

UADFPS-SP.

As4 ide from providing token input regarding nami ng

-tandards the NgYSUFP Data Administration Branch has been

Jnefecti ye in assisting the informati.on enqineeri nq

......... . . . .... " " ". " .. . .



project. Its obvious weakness has been in staffing. Now

that the goals and objectives for data administration have

been delineated, NAVSUP should decide what it is going to do

with its organization. DA cannot evolve effectively as it

is currently located and manned. If a true IE effort is

envisioned, it should be moved up the NAVSUP organization to

either the SUP-00X or SUP-04 level to give it the full

"top-down" support it requires. Otherwise it should be

moved to FMSO where the knowledge of database management and

design resides and where it can realize its objectives

relating to integrated data design. Then, after tangible

benefits become evident, consideration can be given to

expanding the scope of DA and migrating it to headquarters

for higher level administrative purposes.

The UADPS-SP redesign project is not a true, top-down

information engineering project. Nevertheless, many of the

i ssues the FMSO team is addresi incj are top management

I s;ues. This results in the equivalent of a "middle out"

approacn tv:. IE which makes the development of a corporate

data dictionarry e.xceedingly difficult. The NAVAL SECURITY

GROUP for example required six months just to standardize

460 names for a corporate dicti onary. UADPS-SP is much more

involved. With the current time restrictions pla,,-ed on the

redesign effort, serious consideration should be gi ven to

de'ieloping a dictionary which is much smaller i.n -cope and

which facilitates the trans.ition to a data-oriented

ft * * f . .
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UADPS-SP. If this is successful, then a concept known as

selective retrofitting can be used to incorporate new

applications as they arise and evolve towards a

comprehensive. integrated corporate dictionary.

Today4 there is a critical need to integrate information

systems within NAVSUP. Information needs throughout the

organization have increased tremendously. The capability to

have an integrated system exists, if NAVSUP can gain control

of the data. SUADPS Real-Time, SPAR. and UICP

RESYSTEMIZATION began at different times and are in

different stages of develo-pment. For NAVSUP to properly

integrate those systems to allow worldwide access to data at

all three levels of the logistic chain, it will have to tree

data design from applications. An effective data

administration organization is needed to ensure the data

requirements of the overall corporation are satisfied.

. . . . .
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